Role of caspases in ionizing radiation-induced apoptosis in the developing cerebellum.
Caspase activation and dependence on caspases has been observed in different paradigms of apoptotic cell death in vivo and in vitro. The present study examines the role of caspases in ionizing radiation-induced apoptosis in the developing cerebellum of rats subjected to a single dose (2-Gy gamma rays) of whole-body irradiation at postnatal day 3. Radiation-induced apoptosis in the external granule cell layer, as defined by the presence of cells by extremely condensed, often fragmented nucleus, which were stained with the method of in situ end-labeling of nuclear DNA fragmentation, first appeared at 3 h and peaked at 6 h following irradiation. Increased expression of the precursors of caspase 1 (ICE), 2 (Nedd2), 3 (CPP32), 6 (Mch2), and 8 (Mch5 and FLICE), and increased expression of active caspase 3, as revealed by immunohistochemistry, were observed in the external granule cell layer of the cerebellum. Radiation-induced apoptosis was accompanied by an increase in the expression of the poly(ADP-ribose) polymerase (PARP) fragment of about 89 kD, as revealed by Western blots of cerebellar homogenates. This was not associated with modifications of protein kinase Cdelta and Lamin B. Concomitant injection in the culmen of the cerebellum in irradiated rats of high doses of Y-VAD-cmk, DEV-fmk, or IETD-fmk resulted in decreased expression of the PARP fragment in cerebellar homogenates. This was accompanied by a decrease in the expression of active caspase 3, as shown by immunohistochemistry. These observations suggest caspase activation following ionizing radiation. However, no differences in the number and morphological and biochemical characteristics of apoptotic cells, including strong nuclear and cytoplasmic c-Jun/AP-1 (N) expression, were observed between irradiated and both irradiated and caspase inhibitor-treated rats. Taken together, these observations suggest that the caspases examined are not essential for radiation-induced apoptosis in the developing cerebellum.